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Abstract  
Objective: There is extensive evidence for weight gain among people migrating from 
low/middle-income to high-income countries, which may be due, in part, to acculturation 
factors. This review aimed to identify associations between acculturation and body weight 
among immigrants to high-income countries and identify if studies accounted for the role 
played by health behaviours  
Methods: A systematic literature search using keywords was performed with three databases 
(Medline, PsychINFO and EMBASE). The thirty-five studies were included that utilised 
quantitative methodology and presented empirical findings focussed on acculturation and 
body weight among adult immigrants.  
Findings: There was evidence presented across multiple studies for an association between 
acculturation (measured with standard measures or as duration of stay) and obesity. Most 
studies were cross sectional, which did not allow the exploration of drivers of change in 
health behaviours and weight gain.  
Conclusion: This is the first review to examine associations between acculturation and body 
weight among migrants utilising both acculturation scales and proxy measures of 
acculturation and to examine the role of health behaviours. Evidence from this review 
suggests that health interventions should target first generation migrants to promote retention 
of their original healthy behaviours. Recent migrant groups report healthier behaviours than 
comparative host country populations, and therefore interventions should be promoted at the 
initial stages following migration to avoid uptake of unhealthy behaviours. 
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Introduction 
According to the World Health Organisation (WHO), 65% of the World’s population live in 
high and middle-income countries, which have high mortality rates associated with obesity-
related diseases (WHO 2014). Being overweight or obese is associated with poorer health 
outcomes and an increased risk of some cancers, cardiovascular disease, arthritis and 
hypertension (Mokdad et al., 2001; Calle et al., 2003; WHO, 2014). The majority of 
international migration occurs from low or middle-income countries to a high-income 
country. However, there is evidence of relatively good health among most migrants, 
particularly among “voluntary” migrants, from low to high-income counties, and this finding 
is often referred to as an immigrant health paradox.  The immigrant paradox describes how 
first generation ethnic minority groups, who are less acculturated, have better health-related 
outcomes than native born populations (Dey & Lucas, 2006; Makrides & Eschbach, 2005). 
Migrants to high-income countries are often in better psychological and physical health than 
those in their country of origin (Crimmins et al, 2007) and this is referred to as the healthy 
migrant effect (Kandula et al., 2004). However, over time, migrants are exposed to both 
healthy and unhealthy behaviours associated with the host country (Goel et al, 2004), 
influenced by the impact of environmental and contextual factors (Boyle & Norman 2009). 
 
Acculturation refers to the psychological, behavioural, and attitudinal changes that occur 
when individuals and groups from different cultures come into prolonged contact with each 
other and whereby individuals adopt attitudes, values, customs, beliefs, and behaviours of 
another culture (Crespo et al 2001). Acculturation following immigration is associated with 
both chosen and imposed life changes that could potentially benefit, or adversely affect, 
physical and psychological health outcomes (Abraído-Lanza et al, 2006; Boyle & Norman, 
2009). Current theories of acculturation view the process as bi-directional and one such 
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theory (Berry 1990, 1997) outlines four categories of acculturation that incorporate both 
receiving-culture acquisition and heritage-culture retention: (1) assimilation (the individual 
acquires the receiving culture and discards the heritage culture); (2) separation (the individual 
rejects the receiving culture and retains the heritage culture); (3) marginalization (the 
individual rejects the receiving culture and discards the heritage culture); (4) integration 
(biculturalism or when an individual acquires the receiving culture and retains the heritage 
culture) (Berry 1997; Chun et al, 2003). Berry’s (1997) model takes into account both culture 
and stress as important factors useful in understanding migrant health behaviours. This may 
influence long-term health outcomes but may vary according to individual and group factors. 
 
A greater degree of acculturation is associated with both health-reducing behaviours, such as 
a reduction in fruit and vegetable consumption (Neuhouser et al., 2004) and health-enhancing 
behaviours, including the use of preventative healthcare services (Lara et al., 2005) or 
increased levels of leisure-time physical activity (Crespo et al., 2000).  A previous review 
highlighted the relationship between acculturation and obesity among migrants from low and 
middle-income countries to high-income countries (Delavari et al., 2013). This paper 
reviewed nine studies, six of which reported a positive association between greater 
acculturation and higher body mass index. The authors proposed that the host culture 
of high income countries may promote unhealthy weight gain, partly due to rapid 
nutrition transition. However, the remaining three studies in the Delavari review 
reported that higher acculturation was associated with lower BMI, mainly among 
women. The authors postulated that this could be due to cultural influences on body 
image, female food choices and physical activity, although they did not report on health 
behaviours within the review. Although this was a well conducted review, it only 
included studies utilising acculturation scales (designed to capture different aspects of 
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acculturation and enculturation in one measure). The Delavari review excluded proxy 
measures, which are measures that describe one component of acculturation, such as 
length of residence, language use or generational level. Proxy acculturation items can be 
useful to assess acculturation where comprehensive acculturation scales may be 
impractical (Cruz et al., 2008). Short proxy measures are often relatively simple and are 
also useful to include within larger surveys without greatly increasing participant 
burden. Furthermore, language spoken (during interview or at home), proportion of life 
lived in the host country, and generational status show high internal consistency and 
strong correlations with existing acculturation scales (Cruz et al., 2008). In addition, 
many acculturation scales have been reported to focus on specific target groups with 
limited cross-cultural validity of the instruments reported (Celenk and Van de Vijver, 
2011). It has been suggested that proxy variables may help identify factors that mediate the 
acculturation process and may aid the understanding of factors that influence the individual 
acculturation process, whilst acculturation scales may reflect group level factors (Cabassa, 
2003).  
 
The current review updates and extends the review by Delavari and colleagues (which 
included literature published up to May 2011) and included studies that utilised both 
acculturation scales and proxy measures of acculturation. This extended review will allow 
identification of whether a range of acculturation factors is associated with obesity among 
migrants to high-income countries. Focusing on studies published since 2001 is particularly 
pertinent given that since 2000 the population of the UK has increased at a faster rate than 
any time in the previous 90 years (Migrant Watch UK, 2017) and that during the period 
2000-10, the number of global migrants grew twice as fast as the previous decade (OECD-
UNDESA, 2013). Due to the global recession global migration figures have since slowed 
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down, however, the number is still greater than seen in the 1990’s. The aim of this review 
was to systematically review the evidence of the association between acculturation and 
bodyweight among migrants to high-income countries and to further explore if these studies 
accounted for the role played by health behaviours.  
 
Method 
This review was conducted according to the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA; Moher et.al, 2010). A systematic search of the 
literature was performed utilising a keyword search of three electronic databases (Medline, 
PsychINFO and EMBASE). A search strategy was developed in consultation with a medical 
research librarian with the aim of increasing search sensitivity.  The search terms were 
grouped into two blocks: Block one: acculturation*, culture*, migrant*, country of origin, 
ethnic*; Block two: obesity*, body weight, body fat, BMI, body size. The terms in each block 
were searched using the OR function. The results of each block of searches were then 
combined using the AND function. Duplicates were excluded. Titles and abstracts were read 
to determine the suitability of studies. Once a final list of included studies had been 
identified, a backward (reference) search was undertaken to ensure no relevant article had 
been omitted. A forward (citation) search was also then conducted. Full texts were screened 
for relevance according to the inclusion and exclusion criteria. Studies were included if they: 
(1) used a quantitative methodology; (2) were published between January 2001 to December, 
2016; (3) focused on participants aged over 18 years; (4) were published in English and (5) 
focused on participants who had migrated from low/middle to high income countries. Studies 
were excluded if they were: (1) published as a conference abstract or review article; (2) were 
qualitative studies or (3) focused on participants aged under 18 years. For each study, the 
following information was obtained and recorded on a study specific datasheet: author(s), 
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country of study, year of publication, sample, acculturation measure, BMI measure, health 
behaviours and main findings. 
 
Study Quality 
All included articles underwent quality assessment using standardised quality assessment 
criteria for evaluating primary research papers (Kmet et al., 2011). Ten items (from the 
original 14 items) on the quality scale were used (e.g. are results reported in sufficient detail -  
including major outcomes and all mentioned secondary outcomes?). The remaining four 
items were excluded because they focused on intervention studies, which was not the focus of 
this review. Studies were assigned a score of 2 (fully met criterion), 1 (partially met criterion) 
or 0 (did not meet criterion). Scores were summed and divided by the number of relevant 
items measured. Two researchers carried out this process; some minor differences in ratings 
emerged and following a discussion consensus was reached. A score of greater than or equal 
to 1.7 was categorised as high quality, a score of 1.1 to 1.6 was categorised as moderate 
(medium) quality and less than 1.1 as low quality.  
 
Results 
Thirty-five studies were included in this review (Figure 1); all were rated as medium or high 
quality (Table 1). The sample sizes across the studies ranged from 152 to 126,796 
participants. Twenty-one studies were conducted in the USA. Twenty-two studies utilised 
data from secondary sources. Eight studies used acculturation scales (Ahwulia et al., 
2007; Barcenas et al., 2007; Betera et al., 2003; Chen et al, 2012; Delavari et al., 2015; 
Isasi et al., 2015; Miller et al., 2004; Serafica et al., 2015). Thirty studies utilised proxy 
measures, of which 12 included multiple proxy measures and three included both 
acculturation scales and proxy measures; see Table 1). Proxy measures included 
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including duration of residence (26 studies), language (seven studies), generational 
status (six studies), social interaction (two studies) or cultural integration (one study). 
 
Factors Associated with Obesity 
Acculturation scales 
Acculturation scales were used in eight studies and included the Suinn-Lew Asian Self 
Identity Scale (short version: Chen et al, 2012), the American and Russian Behavioural 
Acculturation Scale (Miller et al., 2004), the Bidirectional Acculturation Scale for 
Hispanics (Barcenas et al 2007), the Vancouver Index of Acculturation (Delavari et al., 
2015), the Short Acculturation Scale for Hispanics (Isasi et al., 2015); the Acculturation 
Scale for Filipino Americans (Serafica et al., 2015) and two researcher developed scales 
(Ahluwalia et al. 2007; Betera et al., 2003) . Overall there was a positive association 
between higher acculturation scores on the scales and greater BMI or rates of obesity 
reported in five of the eight studies (Barcenas et al, 2007; Betera et al., 2003; Chen et al, 
2012; Miller et al, 2004; Serafica et al 2015). Only two of these five studies also 
examined health-related behaviours.  In one study physical activity was associated with 
lower obesity rates among women, although this pattern was not observed among men 
(Barcenas et al, 2007). However, in the second study, food choice was associated with 
increased BMI (Chen et al 2012) although the study demonstrated that having equal 
preference for original country of origin foods (Asian foods) and host country foods 
(USA) was associated with greatest levels of obesity.  Conversely, one study reported 
that lower acculturation scores was associated with a higher reported BMI (Ahluwalia 
et al., 2007), which may have been due, in part, to respondents with lower acculturation 
scores also reporting that they were less likely to have attempted to lose weight over the 
preceding 12 months) and more satisfied with their weight. Finally, one study also found 
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that although acculturation was not directly associated with obesity (the finding was not 
significant) the socioeconomic status of migrants affected whether they perceived the 
host environment as being conducive to health and wellness (Delavari et al., 2015). This 
study did not report on health behaviours. 
 
Duration of Residence 
Longer duration of residence (examined in 26 of the studies) was associated with higher 
rates of being overweight and obese in 17 studies (Afable et al. 2016; Albrecht et al. 
2015; Ball and Kenardy 2002; Betera et al 2003; Creighton et al. 2012; Dijkshoom et al. 
2008; Gele and Mbalilaki 2013; Isasi et al 2015; Kaplan et al 2004; Lindstrom and 
Sundquist 2005; Mcdonald and Kennedy 2005; Quesnel-Vallee et al. 2009; Park et al. 
2009; Ro and Bostean 2015; Roshania et al 2008; Shah et al 2015; Ullmann et al 2013). 
In one of these studies the effect was only significant for women (Ro and Bostean 2015) 
and in one the effect was only observable for men (Quesnel-Vallee). Conversely in two 
studies shorter duration of residence was associated with increased risk of obesity, 
although neither of these studies reported health behaviours (Oakkar et al. 2015; Shi et 
al. 2015). One study did not report any data related to duration of residence and weight 
(Jonnalagadda et al. 2002) and one study reported a mixed pattern of evidence with 
people in the mid quartiles (14 to 32 years duration of residence) reporting the largest 
BMIs (Lesser et al. 2014). Five studies reported no significant association between 
duration of residence and weight (Iversen et al 2013; Miller et al 2004; Nguyen et al 
2015; Raberg et al 2010; Tran et al. 2013). Nguyen and colleagues reported no 
association between obesity and length of residency in foreign born Asian participants 
residing in California when analysed as a homogenous group but further exploratory 
subgroup analysis revealed that participants who were Filipino born were more likely 
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to be obese with longer residency. Greater acculturation and longer duration of 
residence was associated with more self-reported dietary change (Chen et al, 2012; Lin 
et al., 2003; Lesser et al., 2014; Roshania et al., 2008). In addition, it was reported that 
although South Asian migrants in Canada increased their consumption of fruit and 
vegetables they also increased their consumption of convenience foods, sugary drinks 
and red meat (Lesser et al., 2014). 
 
Six studies looked at the relationship between generational status and obesity. Although first 
generation migrants were observed to have increased obesity rates with longer duration of 
residence (Park et al, 2009; Bennet et al., 2007) and compared to the host population (Hauck 
et al. 2011) it was apparent that second generation migrants were observed to have higher 
obesity rates or a higher recorded body mass index (BMI) than first generation migrants 
(Creighton et al. 2012; Hauck et al., 2011; Smith et al, 2011; Ullmann et al 2013). However, 
there appeared to be a plateau effect as second generation migrants were also observed to 
have greater BMI than third generation migrants (Bennet et al 2007). Within these studies 
three examined the role of health behaviours and reported that low levels of physical activity 
was associated with greater body weight (Smith et al. 2011; Hauck et al. 2011) as was a 
greater number of unhealthy dietary behaviours, which were observed among second, rather 
than first generation migrants (Creighton et al. 2012).  Second generational migrants were 
more likely to adopt unhealthy behaviours such as smoking tobacco, consuming alcohol, 
snack foods and sweet foods, as well as reporting lower levels of physical activity (Creighton 
et al. 2012; Smith et al 2011). 
 
 
 
 11 
Culture and language 
Seven studies examined the association between not speaking the host country’s 
language fluently and rates of obesity, however three of these studies did not report any 
findings relating to this relationship (Creighton et al. 2012; Lin et al. 2003; Ro and 
Bostean 2015). The remaining studies all reported that better host (English) language 
skills were associated with lower obesity rates (Bennet et al 2007; Nguyen et al., 2015; 
Miller et al. 2004; Shi et al 2015). One study examined cultural orientation and found no 
association between scores on this meaure and obesity (Dijkshoorn et al. 2008). Finally, 
one study reported greater social accultruration (tendency to mix with people outside of 
your ethinic group) was assoaicted with greater risk of obesity (Creighton et al 2012), 
whereas a second study examining social interaction found no association with obesity 
(Tran et al. 2013). 
 
 
Discussion 
This review aimed to identify acculturation factors associated with migrant obesity as 
measured with both acculturation scales and proxy measures of acculturation. Thirty-five 
studies met the criteria for this review; these studies were predominantly undertaken in 
the USA, Canada, Australia and the UK. This review has shown that acculturation 
(whether determined using acculturation scales or proxy measures) is associated with 
weight gain amongst migrants in most studies.  
 
Most of the studies that utilised acculturation scales reported similar findings.  They 
reported a positive association between acculturation and weight gain (Barcenas et al, 
2007; Betera et al., 2003; Chen et al, 2012; Miller et al, 2004; Serafica et al 2015, 
concluding that the more acculturated people were the higher the BMI. Longer duration 
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of residence was associated with greater likelihood of being overweight or obese. However, 
there was inconsistencies in findings according to gender suggesting a more complex 
relationship than is often accounted for in the literature. It has been suggested previously 
that acculturation measures, whether acculturation scales or proxy measures, may not 
adequately capture individual differences and experiences of the acculturation process 
(Creighton et al, 2012). However, current literature and measures are not exhaustive and lack 
a detailed focus on the role of extraneous and social sources (including the media, family 
units, wider social networks) and the role of neighbourhood or work-related influences. For 
example, preliminary research examining the role of social (friend) networks in the adoption 
of obesity related behaviours among adolescents in Australia highlighted that same-sex peers 
are important determinants of many health behaviours, including physical activity, sun-safe 
behaviours and consumption of high-calorie foods (De la Haye 2010), highlighting the need 
to account for factors, such a social norms, when examining changes in obesity related 
behaviours among migrant populations.    
 
Few studies directly examined the relationship between acculturation (in it various 
definitions) and specific health behaviours or controlled for specific behavioural variables in 
determining the relationship between acculturation and weight gain (Creighton et al. 2012; 
Lesser et al., 2014; Roshania et al., 2008). The health-related behaviours that were identified 
through this review (eating high calorie foods, low levels of physical activity) are well 
established as being associated with weight gain. Furthermore, studies in this review 
highlighted that migrants developed food consumption patterns that were reported to be 
similar to those observed amongst the host population. In line with this, the operant model of 
acculturation posits that health behaviours that are highly prevalent among traditional 
minorities would decrease with acculturation and thereby have a lower prevalence among 
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acculturated cohorts. The model predicts that a high consumption of fruits and vegetables 
recorded amongst culturally traditional minority groups would likely decrease with greater 
duration of residence (Kaplan et al, 2002; Landrine & Klonoff, 2004), as was observed in this 
review. 
 
Differences in country of origin could be attributed to epidemiological transition (mortality 
and morbidity trend from infectious to degenerative and manmade diseases) (Frenk et al, 
1991), for example Mexico is undergoing an epidemiological transition similar to developed 
countries, with more inhabitants being urbanised and living a less active lifestyle and relying 
on cheaper high calorie foods (Rivera et al, 2001). Migrant obesity rates may also be 
attributable to nutritional transition (Delavari et al, 2013) which happens in the host countries 
whereby migrants from low income countries locate from agrarian societies (who consume 
fresh foods and undertake regular physical activity) to an environment where they have easier 
access to processed goods and fewer opportunities to undertake daily physical activity. For 
example, within the USA, Latino migrant populations reported a higher consumption of fast 
foods and consumed inexpensive convenient foods that had high calories (Perez-Escamilla, 
2010). It is proposed that the rate of transition is quicker in a migrant population than an 
already settled population, which accounts for the greater changes in body weight. However, 
an alternative explanation is that economic rather that cultural drivers influence food choices 
and associated obesity rates, with migrant populations purchasing low cost, readily available 
high calorie foods. Income inequalities have been proposed to influence obesity rates (Pickett 
et al, 2005), although it may be that lower socioeconomic status acts as a stressor 
encouraging the uptake of unhealthy behaviours as a maladaptive coping strategy. The 
adoption of unhealthy behaviours could also be attributed to acculturative stress (Caplan, 
2007), which is the psychological impact of adaptation to a new culture whereby an 
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individual may be exposed to a range of short and long-term significant stressors. 
Acculturative stress emphasises the process of acculturation as stressful, whereby migrants 
are likely to exhibit maladaptive behaviours due to stressors such as low socioeconomic 
status and perceived or actual discrimination (Anderson 1991).    
 
Further research is needed to examine the role of the socioeconomic status of migrants and 
the role of cost, convenience or pragmatic concerns (e.g. how to prepare novel foods) in 
decisions around food choices. Furthermore, macro-level forces, such as low cost, high 
calorie foods (and the aggressive marketing of these), transport and neighbourhood factors 
may be significant drivers in the global increase in obesity that operates over and above those 
changes observed by acculturation factors.  
 
There were a number of limitations across the included studies. Some studies relied on self-
reported height and weight data to calculate body mass index, which is known to be 
associated with misreporting and an underestimation of obesity (Gosse 2014). Furthermore, 
ethnicities that are more appreciative of a heavier body weight might misreport their weight, 
resulting in unreported obesity.  Identifying this potential for under-estimation may highlight 
a lack of obesity risk awareness amongst individuals. Most studies did not examine the BMI 
of migrants in their home countries before they migrated, to ascertain if these participants 
were classified as obese on arrival in the host country or if the weight gain was as a result of 
changes in behaviour following arrival in the host country. Most studies were cross-sectional, 
thereby precluding the exploration of changes in migrant weight and health behaviours over 
time. Furthermore, the studies did not allow exploration across populations or examine the 
various drivers that affect changes in health behaviours and ultimately changes in weight over 
time.  
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The findings of this review have important implications for the development of culturally 
appropriate health-psychology led interventions to support the health of increasingly diverse 
populations. It is important to highlight the role played by acculturation on the health of 
people migrating from middle or low-income countries to high income countries. Evidence 
shows that acculturation could either enhance healthy behaviours or act as a barrier to the 
engagement of healthy behaviours. Evidence from this review suggests that health 
interventions should target early migrants (first generation) to promote retention of their 
original healthy behaviours. Recent migrant groups report healthier behaviours than 
comparative host country populations, and therefore interventions should be promoted at the 
initial stages following migration to avoid uptake of unhealthy behaviours. Tovar et. al, 
(2014) found that health interventions rarely account for  specific acculturation factors 
(language, country of origin, length of stay) that are associated with obesity. Furthermore, 
interventions with a community based approach (Cullen et. al, 2009; Schwartz et. al, 2013; 
Ziebarth et. al, 2012) have been shown to be effective because such interventions target 
factors of direct relevance to specific populations (are culturally sensitive) and utilise 
community resources with the potential to lead to increased uptake and lower attrition rates 
(Israel et. al, 1998). 
 
The process of acculturation has the capacity to be either protective, or detrimental, to health 
outcomes through the promotion of either positive or negative health behaviours. Future 
research is needed to explore what it is about the acculturation process that leads to adoption 
of unhealthy behaviours. Findings could help target interventions to promote positive health 
behaviours amongst migrant populations and to improve health outcomes through culturally 
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sensitive interventions to encourage the retention of existing, or the adoption of novel, 
healthy behaviours. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 17 
REFERENCES 
Abraído-Lanza, A. F., Armbrister, A. N., Flórez, K. R., & Aguirre, A. N. (2006). Toward a 
 theory-driven model of acculturation in public health research. American Journal of 
 Public Health, 96(8), 1342-1346. 
Abraido-Lanza, A. F., Chao, M. T., & Florez, K. R. (2005). Do healthy behaviours decline 
 with greater acculturation? Implications for the Latino mortality paradox. Social 
 Science & Medicine, 61(6), 1243-1255. 
Acevedo, M. C. (2000). The role of acculturation in explaining ethnic differences in the 
 prenatal health-risk behaviors, mental health, and parenting beliefs of Mexican 
 American and  European American at-risk women. Child Abuse & Neglect, 
 24(1),111-127. 
Afable, A., Ursua, R., Wyatt, L. C., Aguilar, D., Kwon, S. C., Islam, N. S., & Trinh-Shevrin, 
 C. (2016). Duration of US Residence Is Associated With Overweight Risk in 
 Filipino Immigrants Living in New York Metro Area. Family & community 
 health, 39(1), 13-23. 
Ahluwalia, I. (2007). Acculturation, weight, and weight-related behaviours among Mexican 
 Americans in the United States. Ethn Dis, 17(4), 643-650.   
Albrecht, S. S., Osypuk, T. L., Kandula, N. R., Gallo, L. C., Lê-Scherban, F., Shrager, S., & 
 Roux, A. V. D. (2015). Change in waist circumference with longer time in the 
 United States among  Hispanic and Chinese immigrants: the modifying role of the 
 neighborhood built environment. Annals of epidemiology, 25(10), 767-772. 
Anderson, L. P. (1991). Acculturative stress: A theory of relevance to Black Americans. 
 Clinical Psychology Review, 11(6), 685-702. 
Ball, K., & Kenardy, J. (2002). Body weight, body image, and eating behaviours: 
 relationships with ethnicity and acculturation in a community sample of young 
 Australian women. Eating Behaviours, 3(3), 205-216. 
Barcenas C., (2007). Birthplace, tears of residence in the United States, and obesity 
 among  Mexican-American adults. Obesity, 15(4), 1043-1052.   
Bennett, G. G., Wolin, K. Y., Askew, S., Fletcher, R., & Emmons, K. M. (2007). 
 Immigration and obesity among lower income blacks. Obesity, 15(6), 1391-
 1394. 
 18 
Berry, J. W. (1990) Acculturation and adaptation: a general framework. In: Holtzman, W. H. 
 & Bornemann, T. H. (eds) Mental Health of Immigrants and Refugees, (Austin, 
 University of Texas), pp. 90–102. 
Berry, J. W. (1997). Immigration, acculturation, and adaptation. Applied psychology, 46(1), 
 5-34. 
Bertera E., Bertera R., & Shankar S. (2003).  Acculturation, socioeconomic factors and 
 obesity among migrants from El Salvador living in the Washington, DC area. 
 Journal of Ethnic &  Cultural Diversity in Social Work, 12(2), 43-59.   
Bermúdez, A. (2004). The longer you stay, the bigger you get: length of time and  language 
 use in the US are associated with obesity in Puerto Rican women. American 
 Journal of Physical Anthropology, 125(1), 90-96.  
Boyle, P., Norman, P., 2009. Migration and health. In: Brown, T., McLafferty, S., Moon, G. 
 (Eds.), The Companion to Health and Medical Geography. Wiley Blackwell, 
 Chichester, pp. 346–374. 
Cabassa, L. J. (2003). Measuring acculturation: Where we are and where we need to go.
 Hispanic Journal of Behavioural Sciences, 25(2), 127-146.  
Calle, E. E., Rodriguez, C., Walker-Thurmond, K., & Thun, M. J. (2003). Overweight, 
 obesity, and  mortality from cancer in a prospectively studied cohort of US adults. 
 New England  Journal of Medicine, 348(17), 1625-1638. 
Caplan, S. (2007). Latinos, acculturation, and acculturative stress: A dimensional concept 
 analysis. Policy, Politics, & Nursing Practice, 8(2), 93-106. 
Carballo, M., Divino, J. J., & Zeric, D. (1998).Migration and health in the European Union. 
 Tropical Medicine & International Health, 3(12), 936-944.  
Celenk, O., & Van de Vijver, F. (2011). Assessment of Acculturation: Issues and Overview 
of Measures. Online Readings in Psychology and Culture, 8(1).  
Chen, L., Juon, H. S., & Lee, S. (2012). Acculturation and BMI among Chinese, Korean and 
 Vietnamese adults. Journal of Community Health, 37(3), 539-546. 
Creighton, M. J., Goldman, N., Pebley, A. R., & Chung, C. Y. (2012). Durational and 
 generational  differences in Mexican migrant obesity: Is acculturation the 
 explanation? Social Science  & Medicine, 75(2), 300-310. 
Crespo, C. J., Smit, E., Carter-Pokras, O., & Andersen, R. (2001). Acculturation and leisure-
 time physical inactivity in Mexican American adults: results from NHANES III, 
 1988-1994. American Journal of Public Health, 91(8), 1254-1257. 
 19 
Crimmins, E. M., Kim, J. K., Alley, D. E., Karlamangla, A., & Seeman, T. (2007). Hispanic 
 paradox in biological risk profiles. American Journal of Public Health, 97(7), 1305-
 1310. 
Cruz, F. A. D., Padilla, G. V., & Agustin, E. O. (2000). Adapting a measure of acculturation 
 for cross-cultural research. Journal of Transcultural Nursing, 11(3), 191-198. 
Cruz TH, Marshall SW, Bowling JM, Villaveces A (2008). The Validity of a Proxy 
Acculturation Scale Among US Hispanics. Hispanic Journal of Behavioral Sciences, 30 (4): 
425. 
Cullen, K. W., Smalling, A. L., Thompson, D., Watson, K. B., Reed, D., & Konzelmann, K. 
 (2009). Creating healthful home food environments: results of a study with 
 participants  in the expanded food and nutrition education program. Journal of 
 Nutrition Education  and Behavior, 41(6), 380-388. 
De la Haye, K., Robins, G., Mohr, P., & Wilson, C. (2010). Obesity-related behaviours in 
 adolescent friendship networks. Social Networks, 32(3), 161-167. 
Delavari, M., Sønderlund, A. L., Swinburne, B., Mellor, D., & Renzaho, A. (2013). 
 Acculturation and obesity among migrant populations in high income countries– a 
 systematic review. BMC Public Health, 13(1), 458. 
Delavari, M., Sønderlund, A. L., Mellor, D., Mohebbi, M., & Swinburn, B. (2015). 
 Migration, Acculturation and Environment: Determinants of Obesity among 
 Iranian Migrants in Australia. International journal of environmental research and 
 public health, 12(2), 1083- 1098. 
Dey, A. N., & Lucas, J. W. (2006). Physical and mental health characteristics of US-and 
 foreign-born adults, United States, 1998-2003. Washington: US Department of Health 
 and Human Services, Centers for Disease Control and Prevention, National Center for 
 Health Statistics. 
Dijkshoorn, H., Nierkens, V., & Nicolaou, M. (2008). Risk groups for overweight and 
 obesity among Turkish and Moroccan migrants in The Netherlands. Public 
 Health, 122(6), 625- 630. 
Frenk, J., Frejka, T., Bobadilla, J. L., Stern, C., Lozano, R., Sepúlveda, J., & José, M. (1991). 
 The epidemiologic transition in Latin America. Boletin de la Oficina Sanitaria 
 Panamericana. Pan American Sanitary Bureau, 111(6), 485-496. 
Gadd, M., Sundquist, J., Johansson, S. (2005). Do migrants have an increased prevalence  of 
 unhealthy behaviours and risk factors for coronary heart disease? Eur J 
 CardiovasPrev Rehabil, 12(6), 535–541. 
 20 
Gatineau, M. & Mathrani, S. (2011). Obesity and Ethnicity. Oxford: National Obesity 
 Observatory. Retrieved on December 10th, 2013, from 
 http://www.noo.org.uk/uploads/doc/vid_9851_Obesity_ethnicity.pdf 
Gele, A. A., & Mbalilaki, A. J. (2013). Overweight and obesity among African migrants  in 
 Oslo. BMC Research Notes, 6(1), 119. 
Goel, M. S., McCarthy, E. P., Phillips, R. S., & Wee, C. C. (2004). Obesity among US 
 migrant subgroups by duration of residence. JAMA, 292(23), 2860-2867. 
Gosse, M. A. (2014). How accurate is self‐reported BMI? Nutrition Bulletin, 39(1), 105-114. 
 Hauck, K., Hollingsworth, B., & Morgan, L. (2011). BMI differences in 1st and 2nd 
 generation  migrants of Asian and European origin to Australia. Health & 
 Place, 17(1), 78-85. 
Himmelgreen, D. A., Pérez‐Escamilla, R., Martinez, D., Bretnall, A., Eells, B., Peng, Y., & 
 Israel, B. A., Schulz, A. J., Parker, E. A., & Becker, A. B. (1998). Review of 
 community-based research: assessing partnership approaches to improve public 
 health. Annual Review of Public Health, 19(1), 173-202. 
Isasi, C. R., Ayala, G. X., Sotres-Alvarez, D., Madanat, H., Penedo, F., Loria, C. M., ... & 
 Van Horn, L. (2015). Is acculturation related to obesity in Hispanic/Latino adults? 
 Results from the Hispanic community health study/study of Latinos. Journal of 
 obesity, 2015, 186276. 
Iversen, T., Ma, C. T. A., & Meyer, H. E. (2013). Migrants’ acculturation and changes in 
 Body Mass Index. Economics & Human Biology, 11(1), 1-7. 
Jonnalagadda, S. S., & Diwan, S. (2002). Regional variations in dietary intake and body 
 mass index of first-generation Asian-Indian migrants in the United States. Journal  of 
 the American Dietetic Association, 102(9), 1286-1289. 
Kandula, N. R., Kersey, M., & Lurie, N. (2004). Assuring the health of migrants: what the 
 leading health indicators tell us. Annu Rev Public Health, 25, 357–366. 
Kaplan, M. S., Huguet, N., Newsom, J. T., & McFarland, B. H. (2004). The association 
 between length of residence and obesity among Hispanic migrants. American 
 Journal of Preventive Medicine, 27(4), 323-326. 
Kennedy, S., Kidd, M. P., McDonald, J. T., & Biddle, N. (2015). The healthy immigrant 
 effect:  Patterns and evidence from four countries. Journal of International Migration 
 and Integration, 16(2), 317-332. 
 21 
Kmet, L. M., Lee, R. C., & Cook, L. S. (2011). Standard Quality Assessment Criteria for 
 Evaluating Primary Research Papers From a Variety of Fields. 2004. Edmonton: 
 Alberta Heritage Foundation for Medical Research. 
Lesser, I. A., Gasevic, D., & Lear, S. A. (2014). The association between acculturation and 
 dietary patterns of South Asian migrants. PloS one, 9(2), e88495. 
Lin, H., Bermudez, O. I., & Tucker, K. L. (2003). Dietary patterns of Hispanic elders are 
 associated with acculturation and obesity. The Journal of Nutrition, 133(11), 
 3651- 3657. 
Lindström, M., & Sundquist, K. (2005). The impact of country of birth and time in 
 Sweden on overweight and obesity: a population-based study. Scandinavian 
 Journal of Public Health, 33(4), 276-284. 
Markides, K. S., & Eschbach, K. (2005). Aging, migration, and mortality: current status of 
 research on the Hispanic paradox. The Journals of Gerontology Series B: 
 Psychological Sciences and Social Sciences, 60(Special Issue 2), S68-S75. 
Mokdad, A. H., Bowman, B. A., Ford, E. S., Vinicor, F., Marks, J. S., & Koplan, J. P. (2001). 
 The continuing epidemics of obesity and diabetes in the United States. JAMA, 
 286(10), 1195-1200. 
Moher, D., Liberati, A., Tetzlaff, J., Altman, D. G., & PRISMA Group. (2010). Preferred 
 reporting items for systematic reviews and meta-analyses: the PRISMA statement. 
 International journal of surgery, 8(5), 336-341. 
McDonald, J. T., & Kennedy, S. (2005). Is migration to Canada associated with unhealthy 
 weight gain? Overweight and obesity among Canada's migrants. Social Science & 
 Medicine, 61(12), 2469-2481. 
Migrant Watch UK (2017). https://www.migrationwatchuk.org/key-topics/population 
 accessed on 15
th
 June, 2017 
Miller A., (2004). Acculturation and cardiovascular disease risk in midlife migrant 
 women from the former Soviet Union. Prog Cardiovasc Nurs, 19(2):47-55.   
Neuhouser, M. L., Thompson, B., Coronado, G. D., & Solomon, C. C. (2004). Higher fat 
 intake and lower fruit and vegetables intakes are associated with greater 
 acculturation among Mexicans living in Washington State. Journal of the American 
 Dietetic Association, 104(1),  51-57.  
Nguyen, H.-H. D., Smith, C., Reynolds, G. L., & Freshman, B. (2015). The Effect of 
Acculturation on Obesity Among Foreign-Born Asians Residing in the United States. 
Journal of Immigrant and Minority Health, 17(2), 389-399.  
 22 
Oakkar, E. E., Stevens, J., Bradshaw, P. T., Cai, J., Perreira, K. M., Popkin, B. M., & 
 Quinn, V. P. (2015). Longitudinal study of acculturation and BMI change  among 
 Asian American men. Preventive Medicine, 73, 15-21. 
OECD-UNDESA (2013). World migration in    
 figures. 2010/11 http://www.oecd.org/els/mig/dioc.htm. accessed on 15
th
 June, 2017 
Park, J., Myers, D., Kao, D., & Min, S. (2009). Migrant obesity and unhealthy 
 assimilation:  alternative estimates of convergence or divergence, 1995–2005. 
 Social Science & Medicine, 69(11), 1625-1633. 
Pérez-Escamilla, R. (2010). Dietary quality among Latinos: is acculturation making us sick?
 Journal of the American Dietetic Association, 110(5), S36-S39. 
Pickett, K. E., Kelly, S., Brunner, E., Lobstein, T., & Wilkinson, R. G. (2005). Wider income 
 gaps, wider waistbands? An ecological study of obesity and income inequality. 
 Journal of Epidemiology and Community Health, 59(8), 670-674. 
Råberg, M., Kumar, B., Holmboe-Ottesen, G., & Wandel, M. (2010). Overweight and 
 weight  dissatisfaction related to socio-economic position, integration and dietary 
 indicators among south Asian migrants in Oslo. Public Health Nutrition, 13(05), 
 695-703. 
Rivera, J. A., Barquera, S., Campirano, F., Campos, I., Safdie, M., & Tovar, V. (2002). 
 Epidemiological and nutritional transition in Mexico: rapid increase of non-
 communicable chronic diseases and obesity. Public health nutrition, 5(1a), 113-122. 
Ro, A., & Bostean, G. (2015). Duration of US stay and body mass index among Latino and 
 Asian  immigrants: A test of theoretical pathways. Social Science & Medicine, 144, 
 39-47. 
Roshania, R., Narayan, K. M., & Oza‐Frank, R. (2008). Age at arrival and risk of obesity 
 among US migrants. Obesity, 16(12), 2669-2675. 
Sam, D. L., & Berry, J. W. (2006). The Cambridge handbook of acculturation psychology: 
Cambridge University Press. 
Sam, D. L., & Berry, J. W. (2010). Acculturation when individuals and groups of different 
cultural backgrounds meet. Perspectives on Psychological Science, 5(4), 472-481.  
Schwartz, M. B. & Brownell, K. D. (2004). Obesity and body image. Body Image, 1(1), 43-
 56.  
Schwartz, R., Powell, L., & Keifer, M. (2013). Family-based risk reduction of obesity and 
 metabolic syndrome: an overview and outcomes of the Idaho Partnership for 
 23 
 Hispanic Health. Journal of Healthcare for the Poor and Underserved, 24(2), 129-
 144. 
Serafica, R., & Angosta, A. D. (2016). Acculturation and changes in body mass index, waist 
 circumference, and waist–hip ratio among Filipino Americans with 
 hypertension. Journal of the American Society of Hypertension, 10(9), 733-740. 
Quesnel-Vallee, Setia, M. S., A., Abrahamowicz, M., Tousignant, P., & Lynch, J. (2009). 
 Convergence of body mass index of immigrants to the Canadian-born population: 
 evidence from the National Population Health Survey (1994–2006). European journal 
 of epidemiology, 24(10), 611. 
Shah, S. M., Loney, T., Al Dhaheri, S., Vatanparast, H., Elbarazi, I., Agarwal, M., ... & Ali, 
 R. (2015). Association between acculturation, obesity and cardiovascular risk 
 factors among male South Asian migrants in the United Arab Emirates–a cross-
 sectional study. BMC public health, 15(1), 1. 
Shi, L., Zhang, D., van Meijgaard, J., MacLeod, K. E., & Fielding, J. E. (2015). The 
 Interaction Between an Individual’s Acculturation and Community Factors on 
 Physical Inactivity and Obesity: A Multilevel Analysis. American journal of 
 public health, 105(7), 1460-1467 
Smith, N. R., Kelly, Y. J., & Nazroo, J. Y. (2012). The effects of acculturation on obesity 
 rates in ethnic minorities in England: evidence from the Health Survey for England. 
 The European Journal of Public Health, 22(4), 508-513.  
Tovar, A., Renzaho, A. M., Guerrero, A. D., Mena, N., & Ayala, G. X. (2014). A systematic 
 review of obesity prevention intervention studies among migrant populations in the 
 US. Current Obesity Reports, 3(2), 206-222. 
Tran, D. T., Jorm, L., Johnson, M., Bambrick, H., & Lujic, S. (2013). Effects of acculturation 
 on lifestyle and health status among older Vietnam-born Australians. Asia-Pacific 
 Journal of Public Health, 1010539513491419. 
Ullmann, S. H., Goldman, N., & Pebley, A. R. (2013). Contextual factors and weight change 
 over time: a comparison between US Hispanics and other population sub-groups. 
 Social  Science & Medicine, 90, 40-48. 
WHO (2014). Obesity and overweight. http://www.who.int/mediacentre/ accessed on 6
th
 
 December, 2015 
Zane, N., & Mak, W. (2003). Major approaches to the measurement of acculturation among 
 ethnic minority populations: A content analysis and an alternative empirical strategy. 
 In Chun, K. M. (ed), Balls Organista, P. E. (ed), & Marín, G. E. (ed). Acculturation: 
 24 
 Advances in theory, measurement, and applied research. American Psychological 
 Association. 
Ziebarth, D., Healy-Haney, N., Gnadt, B., Cronin, L., Jones, B., Jensen, E., & Viscuso, M. 
 (2012). A community-based family intervention program to improve obesity in 
 Hispanic families. Wisconsin Medical Journal, 111(6), 261-266. 
Zimmerman, C., Kiss, L., & Hossain, M. (2011). Migration and health: a framework for 21st 
 century policy-making. PLoS Med, 8(5), e1001034.
 25 
Table 1:  Acculturation factors associated with obesity or overweight among migrants 
 Associations with weight  
Study Study Design Measure of 
Acculturation 
Sample size/ 
Country of 
origin 
Measure of  
BMI / body size 
Acculturation scale 
 
Duration of residence/ 
generational status  
Culture and 
language  
Health related 
behaviours / weight 
Quality 
Afable et al. 
(USA) 
Cross sectional 
 
Duration of 
residence 
1,213 
Philippines 
Clinician 
measured 
- Longer duration of residence 
(15 years) associated with 
higher BMI (OR = 1.7; 95% 
CI 1.1 to 2.5) 
- Not examined Med 
Ahluwalia et 
al. (USA) 
Secondary 
Analysis 
[National Health 
and Nutrition 
Examination 
Survey] 
Acculturation 
scale 
(researcher 
developed – 
focused on 
language) 
 
1,301 
Mexico 
 
 
Researcher 
Measured 
Lower acculturation 
score less likely to 
have a high (30) 
BMI (24% vs 32%) 
 
- - Lower acculturation 
score less likely to 
have attempted to lose 
weight in last year 
(OR 0.49; 95% CI 
0.31to 0.79) 
High 
Albrecht et 
al. (USA) 
Secondary 
analysis [Multi-
Ethnic Study of 
Atherosclerosis] 
Duration of 
residence 
877  
Hispanic 
countries (not 
detailed) 
689  
China 
 
Researcher 
Measured (waist 
circumference) 
- <15 years duration had 
greater annual increases in 
waist circumference than 
immigrants with duration 
>30 years (mean difference 
0.19; SE 0.09; p<0.05) 
 
- More walkable 
neighbourhoods 
associated with slower 
increases in waist 
circumference over 
time among Chinese 
sample only (change 
in cm 0.5; SD 6.4; 
p<0.05) 
High 
Ball & 
Kenardy 
(Australia) 
Secondary 
Analysis 
[Women’s Health 
Australia Project] 
 
Duration of 
residence 
14,779 
various 
countries of 
origin 
Self –reported  - Longer duration of residence 
associated with higher BMI 
(F=56.8, p< 0.05) 
- Women migrating 
after 1991 were 36% 
less likely to have 
dieted in the past year 
than host population 
(p<0.01) 
Med 
Barcenas et 
al. (USA) 
Cross-sectional 
 
Acculturation 
scale (Bi-
dimensional 
Acculturation 
scale BAS) 
7,503 
Mexico 
Self –reported  Greater acculturation 
scores more likely to 
be obese than those 
who were less 
acculturated 
46% vs 43% 
(p<0.001) 
OR 1.43 ( 95% CI 
1.11 to 1.84) 
- - High degree of 
physical activity 
associated with less 
likelihood of obesity 
among women only 
(men n.s.) (prevalence 
OR 0.67; 95% CI, 
0.59 to 0.77). 
High  
Bennet et al. 
(USA) 
Secondary 
analysis [Healthy 
Directions-Health 
Centres Study] 
 
 
Language; 
generational 
status 
551 
Africa; 
America– non-
Hispanic 
countries 
Self –reported  - 2nd generation more likely to 
be obese than 3rd generation 
(OR = 0.54; 95% CI, 0.37 to 
0.80) 
Low to moderate 
language 
acculturation more 
likely to be obese 
(OR = 0.45; 95% 
CI 0.23 to 0.88) 
 
Not examined High  
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 Associations with weight  
Study Study Design Measure of 
Acculturation 
Sample size/ 
Country of 
origin 
Measure of  
BMI / body size 
Acculturation scale 
 
Duration of residence/ 
generational status  
Culture and 
language  
Health related 
behaviours / weight 
Quality 
Betera et al.  
(USA) 
Cross-sectional Acculturation 
scale (researcher 
developed); 
duration of 
residence 
1,205 
El Salvador 
Self-reported  High acculturation 
associated with 
obesity in regression 
model  
R2=45% 
Number of years in the US 
predictor of overweight  
among 20-29 year olds (t-
2.2*, p<0.01); 30-39 year 
olds (t=4.4; p<0.001) and  
40 years (t=6.9; p<0.001). 
Preference for 
Spanish media 
associated with 
overweight among 
20-29 year olds 
(t=3.2; p<0.001) 
Not examined Med  
Chen et al. 
(USA) 
Cross-sectional 
 
Short version 
of Suinn-Lew 
Asian Self-
Identity 
Acculturation 
Scale 
(SL-ASIA) 
847 
China, Korea 
and Vietnam 
Researcher 
Measured  
Higher score 
associated with 
increased BMI 
(b = 0.71, SE = 0.28) 
- Self-identified as 
Americans (b = 
1.51, SE = 0.77) 
associated with 
increased BMI. 
Equal preference of 
Asian/American food 
in restaurants 
associated with 
increased BMI 
(b = 0.92, SE = 0.28) 
High  
Creigton et 
al. (USA) 
Secondary 
analysis (Los 
Angeles Family 
and 
Neighbourhood 
Survey) 
 
Language; 
duration of 
residence; social 
acculturation 
1,610 
Mexico 
Researcher 
measured or 
self-reported 
-                                                                                                                    Longer duration of residence 
associated with obesity. 
Highest prevalence of 
obesity among 2nd 
generation Mexican (OR 
2.1; p<0.001) and Black 
immigrants (OR 2.3; p< 
0.001) 
Great social 
acculturation 
associated with 
greater risk of 
obesity (OR 1.36). 
Unhealthy dietary 
behaviours more 
common among with 
native born Mexicans 
-0.464(p<0.01) and 
black Americans -
0.611(p<0.001) than 
the 1st generation 
migrants 
High  
Delavari et 
al. (Australia) 
Cross sectional Vancouver Index 
of 
Acculturation  
 
152  
Iran 
Researcher 
measured 
No association 
between pattern of 
acculturation and 
weight 
- - n.s. Med 
Dijkshoorn et 
al. 
(Netherlands) 
Cross sectional  
 
Duration of 
residence; 
cultural 
orientation  
1,384 
Turkey; 
Morocco 
Self –reported - Longer duration of residence 
associated with obesity 
among men (OR 2.46; 
95%CI 1.20 to 5.04) and 
women  (OR 9.32; 95%CI 
1.18 to 73.4) 
 
 
n.s. Not examined Med  
Gele 
&Mbalilaki 
(Norway) 
Cross sectional Duration of 
residence 
208 
Somalia 
Researcher 
Measured  
- Longer duration of residence 
( 14 years) associated with 
general and abdominal 
obesity OR 7.16; 95% CI: 
2.14 to 23.8 
- 
 
 
 
 
 
Physical inactivity 
associated with 
general and abdominal 
obesity OR 2.19; 95% 
CI:1.06 to 4.49) 
 
Med  
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 Associations with weight  
Study Study Design Measure of 
Acculturation 
Sample size/ 
Country of 
origin 
Measure of  
BMI / body size 
Acculturation scale 
 
Duration of residence/ 
generational status  
Culture and 
language  
Health related 
behaviours / weight 
Quality 
Hauck et al. 
(Australia) 
Secondary 
analysis [Victoria 
Population Health 
Survey] 
 
Generational 
status 
15,783  
Various 
countries of 
origin 
Self –reported - 1st generation South 
European have higher BMI 
(coef 1.06, SE 0.22) than 
native Australians and South 
(coef -1.40, SE 0.36) and 
East Asian (coef -2.51, SE 
0.24) migrants have lower 
BMI. Differences not 
apparent with 2nd generation 
migrants 
- Walking < 10 minutes 
per week associated 
with greater body 
weight (coef across 
groups between 0.49 
and 0.55) 
High  
Isasi et 
al.(USA) 
Secondary 
analysis [Hispanic 
Community 
Health Study] 
Short 
Acculturation 
Scale for 
Hispanics; 
duration of 
residence 
 
16,415  
Various 
countries of 
origin 
 
Researcher 
measured 
n.s. Longer duration associated 
with moderate (OR 1.5, 95% 
CI 1.1 -1.9) or extreme 
obesity (OR 2.2, 95% CI 1.4 
to 3.5) 
- Eating Hispanic and 
American foods in 
equal amounts more 
likely to have extreme 
obesity than eating 
more Hispanic food 
(OR 1.45, 95% CI 
1.04 to 2.02). 
 
High 
Iversen et al. 
(Norway) 
Secondary 
analysis [Oslo 
Health Study; 
Oslo Migrant 
Health Study] 
 
Duration of 
residence, 
language skills 
14,208  
Turkey, Sri 
Lanka, Iran, 
Pakistan, 
Vietnam 
 
Researcher 
measured 
- n.s. Smaller increase in 
BMI with better 
language skills 
among Turkish 
women (r=-0.70, 
p<005) 
Not examined High  
Jonnalagadda 
& Diwan 
(USA) 
Cross sectional  
 
Duration of 
residence 
236  
India 
Self –reported  - n.r. - BMI associated with 
physical activity (r=-
0.24, p<0.05) and total 
fat intake ((r=0.27, 
p<0.05) 
 
High  
Kaplan et al. 
(USA) 
Secondary 
analysis [National 
Health Interview 
Survey] 
 
Duration of 
residence 
2,420  
Various 
countries of 
origins 
Self –reported  - 
 
Longer duration of residence 
(> 15 years) associated with 
greater risk of obesity (OR 
4.3; 95% CI 2.39 to 7.78) 
 
- Controlled for 
smoking and physical 
activity 
High  
Lesser et al. 
(Canada) 
Secondary 
analysis [Multi-
Cultural 
Community 
Health 
Assessment Trial] 
 
Duration of 
residence 
207  
Bangladesh, 
India, Nepal, 
Pakistan, Sri 
Lanka 
Researcher 
measured  
- Mixed pattern of evidence 
with BMI – 2nd quartile (14 
to 21 years) higher BMI 
than 3rd quartile (21 to 32 
years) 
- Duration of residence 
was associated with 
increased stir fry/BBQ 
(r= 0.201, p <0.05), 
baking/grilling (r = 
0.302, p < 0.001), 
microwaving (r= 
Med  
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 Associations with weight  
Study Study Design Measure of 
Acculturation 
Sample size/ 
Country of 
origin 
Measure of  
BMI / body size 
Acculturation scale 
 
Duration of residence/ 
generational status  
Culture and 
language  
Health related 
behaviours / weight 
Quality 
0.181, p<0.05) and 
consumption of red 
meat (r = 0.201, 
p<0.05) 
 
Lin et al. 
(USA) 
Secondary 
analysis 
[Massachusetts 
Hispanic Elderly 
Study] 
Language 582  
Puerto Rica; 
Dominican 
Republic 
 
Researcher 
measured 
- - n.r. Diet with high rice 
content associated 
with lower 
acculturation (OR 
0.71; 95% CI 0.59 to 
0.85) and greater BMI 
(OR 1.05; 95% CI 
1.02 to 1.09) 
 
Med  
Lindstrom & 
Sundquist 
(Sweden) 
Cross sectional 
 
Duration of 
residence 
3,788  
Various 
countries of 
origin 
Self –reported  - Longer duration of residence 
associated with greater risk 
of obesity in men (OR 2.5; 
95% CI 1.04 to 6.1) and 
women (OR 5.5; 95% CI 1.4 
to 22.1) 
- Not examined High  
Mcdonald & 
Kennedy 
(Canada) 
Secondary 
analysis [National 
Population Health 
Survey; Canadian 
Community 
Health Survey; 
Canadian Census] 
 
Duration of 
residence 
126,796 
Various 
countries of 
origin 
Self –reported  - Migrant women 7% less 
likely to obese on arrival 
and obesity rates converge 
to same as host population 
after 20 to 30 years. 
- Not examined Med  
Miller et al. 
(USA) 
Longitudinal 
 
American and 
Russian 
Behavioural 
Acculturation 
Scale; duration of 
residence 
218 
Russia  
Researcher 
measured 
Higher Russian 
behavioural 
acculturation score 
(maintaining home 
culture and 
language) associated 
with higher BMI (r= 
0.252, p< 0.001) 
n.s. Need to maintain 
original culture 
associated with 
greater BMI and 
waist 
circumference 
(beta=-.15,p<.05) 
(r2=.25,p<.01) 
 
Maintaining original 
dietary culture was a 
risk factor for obesity 
(statistics n.r.) 
High  
Nguyen et al. 
(USA) 
Secondary 
analysis 
[California Health 
Survey] 
Duration of 
residence; 
language  
 
2,871  
(defined as 
Asian – 
various 
country of 
origin) 
Self –reported - n.s. English proficiency 
associated with 
lower obesity rates 
(r= -0.089, df = 
2585, p< 0.001) 
Not examined High 
Oakkar et.al. Secondary Duration of 7,073  Clinician - Shorter duration of - Not examined High  
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 Associations with weight  
Study Study Design Measure of 
Acculturation 
Sample size/ 
Country of 
origin 
Measure of  
BMI / body size 
Acculturation scale 
 
Duration of residence/ 
generational status  
Culture and 
language  
Health related 
behaviours / weight 
Quality 
(USA) analysis 
[California Men’s 
Health Study] 
residence 
/generational 
status 
China; Japan; 
Philippines; 
Korea; 
Vietnam 
measured  residence (OR 0.64, 95% CI 
0.51 to 0.80) 1st generation 
less likely to be overweight 
than 3rd generation (OR 
0.50; 95% CI 0.44 to 0.57) 
 
Park et al. 
(USA) 
Secondary 
Analysis 
[National Health 
Interview 
Surveys] 
 
Duration of 
residence (in 5 
year blocks) 
26,521  
Various 
countries of 
origin 
 
Self –reported  - Longer duration of residence 
the greater the obesity 
prevalence rates (11.2%  
among those resident for 0-4 
years to 22.3% among those 
resident for 10 -14 years; 
p<0.05) 
- Not examined High  
Quesnel-
Vallee et al. 
(Canada) 
Secondary 
analysis [National 
Population Health 
Survey] 
Duration of 
residence 
5,464 Various 
countries of 
origin 
Self –reported - Longer duration of residence 
associated with greater BMI 
in men (mean change in 
BMI each year 0.03, 95% CI 
0.00 to 0.07) 
- Regular physical 
activity was 
associated with lower 
BMI than infrequent 
physical activity 
among females 
(adjusted estimate -
0.22; 95% CI -0.32 to 
-0.12) 
High  
Raberg et al. 
(Norway) 
Cross sectional 
 
Duration of 
residence  
629  
Pakistan; Sri 
Lanka 
Researcher 
measured  
- n.s. - Lower BMI associated 
with eating more hot 
meals (adjusted  -
0.54; 95% CI -0.99 to 
-0.10, p< 0.05)  
High  
Ro & 
Bostean 
(USA) 
Secondary 
analysis [National 
Latino and Asian 
American Survey] 
Duration of 
residence; 
language 
2,782  
Various 
countries of 
origin 
 
Self –reported - n.s. for men 
Longer duration of residence 
associated with greater BMI 
among women (B=0.65, 
p<0.05)  
n.r. - High 
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 Associations with weight  
Study Study Design Measure of 
Acculturation 
Sample size/ 
Country of 
origin 
Measure of  
BMI / body size 
Acculturation scale 
 
Duration of residence/ 
generational status  
Culture and 
language  
Health related 
behaviours / weight 
Quality 
Roshania 
et.al. (USA) 
Secondary 
Analysis [New 
Migrant Survey] 
Duration of 
residence 
6,421  
Various 
countries of 
origin 
Self –reported - Longer duration of residence 
(<1 year vs  15 years) 
associated with greater 
likelihood of being 
overweight\obese (OR = 
10.96, 95% CI 5.33 to 22.56, 
p<0.001). 
- Higher dietary change 
associated with 
overweight/obesity 
(OR 1.32, 95% CI 
1.13 to1.53, p<0.01) 
Length of stay 
associated with 
greater dietary change 
(less 1 year (22.2%) 
vs 37.6% at >15 
years) 
High  
Serafica et al. 
(USA) 
Cross sectional 
 
Acculturation 
Scale for Filipino 
Americans 
108  
Philippines  
Researcher 
measured 
Greater acculturation 
associated with 
higher BMI (t=2.87, 
p<0.01) 
 
- - - Med 
Shah et al. 
(United Arab 
Emirates) 
Cross sectional 
 
Duration of 
residence 
1,375  
India, 
Pakistan, 
Bangladesh 
 
Researcher 
measured 
- Longer duration of residence 
associated with central 
obesity (6 to 10 years 
duration: AOR 1.63 95% CI 
1.13 to 2.35, p < 0.008;  >10 
years duration AOR 1.95 
95% CI 1.26  to 3.01, 
p < 0.002; respectively)  
- n.s. Med 
Shi et al 
(USA) 
Secondary 
Analysis [Los 
Angeles County 
Health Survey] 
 
Language; 
duration of 
residence 
15,471 
Various 
countries of 
origin 
Self-reported - Shorter duration of 
residence (<5 years) 
associated with greater 
likelihood of obesity (OR 
1.843; 95% CI 1.45 to 2.34) 
Speaking English 
at home associated 
with lower 
likelihood of 
obesity (OR 
=0.674; 95% CI 
0.514 to 0.882) 
n.r. Med 
Smith et al. 
(England) 
Secondary 
analysis [Health 
Survey for 
England] 
Generational 
status 
9,494  
Various 
countries of 
origin 
Researcher 
measured 
- Second generation Indian 
(OR 1.76; 95% CI 1.14 to 
2.71) or Chinese (OR 3.65; 
95% CI 1.37 to 9.78) more 
likely to be obese 
- Adjusting for poor 
dietary factors and 
low physical activity 
associated with a 
small increase in odds 
of obesity (n.s.). 
Alcohol intake 
associated with a 
reduced risk of obesity 
across all most groups 
(n.s.). 
High  
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Study Study Design Measure of 
Acculturation 
Sample size/ 
Country of 
origin 
Measure of  
BMI / body size 
Acculturation scale 
 
Duration of residence/ 
generational status  
Culture and 
language  
Health related 
behaviours / weight 
Quality 
Tran et al. 
(Australia) 
Secondary 
analysis [45 and 
Up] 
 
Duration of 
residence, social 
interaction 
797  
Vietnam 
Self-reported - n.s. n.s. n.r. Med 
Ullmann et. 
al. (USA) 
Secondary 
analysis [Los 
Angles Family 
and 
Neighbourhood 
Survey] 
 
Duration of 
residence; 
generational 
status 
975 
Various 
countries of 
origin 
Self –reported - Longer duration of residence 
associated with weight gain 
(mean at baseline 74.6 kg to 
76.4kg at follow-up; p<0.05) 
 
Being 2nd generation 
Hispanic was a predictor of 
weight gain (est coef 0.30; 
95% CI 0.08 to 0.51; p < 
0.01) 
- Not examined High  
AOR - adjusted odds ratio; CI – confidence interval; OR- odds ratio; n.s. – not significant; n.r. – not reported
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Figure 1: Process of study selection 
 
 
 
 
 
  
 
 
Records identified through database searching 
(n =  1027 ) 
Sc
re
en
in
g 
Id
en
ti
fi
ca
ti
o
n
 
Records after duplicates removed 
(n retained = =  725 ) 
Title and abstract screen  
(n retained =103) 
Records 
excluded 
(n =  622) 
El
ig
ib
ili
ty
 
Full-text articles assessed for eligibility 
against inclusion/exclusion criteria 
(n retained  = 43) 
In
cl
u
d
ed
 
Studies included in synthesis  
(n = 35) 
Records excluded as 
focused on body 
image (n= 11) 
(n = 60) 
Additional records identified through 
reference/citation searches 
(n = 2)  
Records excluded for 
not meeting 
inclusion/exclusion 
criteria  (n = 60) 
 
